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I n t r o d u c t i o n
As part of its inve s t igat ions in Libby , Montana, the EPA began a series of s a m p l i n gevents des igned to q u a n t i f y the level of asbestos exposure and the routes of exposurein Libby. In par t i cu lar , air sample s were collected in December 1999 at the formerExport Plant and at the former Screening Plant and sent to RJ Lee G r o u p for analysis.Thes e sample s were collected by representatives of the EPA in a manner reported tobe side-by-side to the sample s collected and analyzed by the EPA. No documentat ionwas provided d e t a i l i n g the s a m p l e co l l e c t i on method or of s a m p l i n g parameters (suchas co l l e c t ion time and f lowrate s).
RJ Lee Group has analyzed these samples using three methods: phase contrastmicroscopy and two d i f f e r e n t transmission electron microscopy methods. T h i s reportde ta i l s the results of these analyses.

S a m p l e I n f o r m a t i o n
T a b l e 1 summarizes the s ampl e information for each fi l ter cassette. The sampled airvolumes were taken from the cassette label s . The f i r s t f ive s ampl e s are from the exportp l a n t , the next f o u r f rom the screening plant .

A n a l y t i c a l Protocols
T h r e e ana ly t i ca l protocols were used by RJ Lee G r o u p to evaluate these sample s:phase contrast microscopy and two transmission electron microscopy methods.
Phase Contrast Microscopy (PCM)
Airborne f i b e r s are observed using an optical phase contrast microscope and arecounted according to NIOSH 7400 (NIOSH 7400, Asbestos and Other Fiber s by PCM,NIOSH Manual of Analy t i ca l Methods . Current version l i s t ed as "Issue 2: 15 August1994"). For PCM analysis , airborne par t i c l e s are collected on a mixed c e l l u l o s e esterf i l t e r . A quarter wedge of the filter is excised and made o p t i c a l l y transparent by usingacetone vapor. A drop of triacetin is placed on the cleared filter to ad ju s t the refractiveindex of the cleared filter to a l low for improved visual observation of the f iber s . Theprepared s a m p l e is placed in a phase contrast microscope and the f i b e r s meetings p e c i f i e d criteria are counted. The protocol counts only f i b e r s that are longer than 5 urn,at least three times longer than wide (aspect ratio), and which are vi s ib le in themicroscope at a magni f i ca t i on of 400X. PCM cannot re l iab ly d i s t i n g u i s h betweenasbestos and non-asbestos f ibers .
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Transmission Electron Microscopy (TEM)
Two TEM methods were ut i l i z ed in these analyses: NIOSH 7402 (NIOSH 7402,Asbestos by TEM, NIOSH Manual o f A n a l y t i c a l Method s . Current version l i s t ed as"issue 2, 15 Augus t 1994") and ISO 10312 (ISO 10312:1995(E), Ambient Air -Determination of asbestos f i bre s - Direct-transfer transmission electron microscopymethod, Internat ional Organization f or S t a n d a r d i z a t i o n ) . In both TEM methods, aportion of the f i l t e r is made electron transparent using a direct t rans f er technique.N e i t h e r method permits the use of an indirect preparat ion procedure. TEM canaccurately i d e n t i f y asbestos minerals by using selected area electron d i f f r a c t i o n (SAED)and energy dispersive x-ray spectroscopy (EDXA). SAED provides in f ormat i on on thecrystal structure of a par t i c l e while EDXA provides in format ion on the elementalcomposition of the particle. Both EDXA and SAED are necessary to accurately c l a s s i f yamphibo l e asbestos.
NIOSH 7402 is the TEM analog to the PCM method (NIOSH 7400). F i b e r s , bothasbestos and non-asbestos, are counted in the TEM. T h e s e f i b e r s are at least 5 (jmlong, have an aspect ratio of at least 3:1 ( l e n g t h / w i d t h ) , and have a width between 0.25urn and 3 urn. The asbestos concentration can be calculated d i r e c t l y from the TEManalysis result ing in a NIOSH 7402 asbestos concentration. However, the method isalso des igned to be used in conjunction with the PCM method. When sample s arecollected in a mixed f i b e r atmosphere, OSHA permits the use of the TEM data to ad ju s tthe PCM data to determine the actual asbestos content (le t t er , Daniel T. Crane to JimJ o h n s o n , US Department o f Labor, Occupational S a f e t y & H e a l t h A d m i n i s t r a t i o n , J u n e24,1998). This a d j u s t m e n t is calculated by:

n/-tsr-s* * • fi i rmtft r TEM AsbeStOS CountPCME Concentration, f/ml = PCMj7ml x TEM Total Fiber Count
where the PCME ( P C M - E q u i v a l e n t ) Concentration is the a d j u s t e d PCM asbestosconcentration.
ISO 10312 is an international standard TEM method. T h i s method counts structureswith an aspect ratio of 5:1. As used in these analyses, the asbestos f iber s that werecounted were at least 5 |im long and les s than 0.5 |im in width. Thes e are thedimensions recommended by Berman and Crump (Berman and Crump, 1999) as f iber swhich can be used to calculate a risk estimate. In a d d i t i o n to the aspect ratio, anotherd i f f e r e n c e between the ISO 10312 and NIOSH 7402 counting rules is the requirement tocount substructures and to use this count in de t ermining the asbestos concentrations.A substructure is the i n d i v i d u a l f i b e r or bundle which p h y s i c a l l y touch each other tocreate a larger countable structure (general ly a cluster or a matrix particle).
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A n a l y t i c a l Data
The data generated from the analyses of these s ampl e s are attached in A p p e n d i c e s A(PCM Data), B (NIOSH 7402) and C (ISO 10312). T a b l e 2 summarizes the ana ly t i ca ldata.
No a m p h i b o l e asbestos f i b er s were observed in the sampl e s f rom the export p l a n t .Several amphibo l e asbestos f i b e r s were observed on the sampl e s f rom the screeningp l a n t during the TEM analyses. The highest amphibo l e concentration was observed insampl e 28403 during the ISO analys i s (0.0008 f/ml). Of the nine sampl e s , noa m p h i b o l e asbestos was observed in seven s a m p l e s ; a m p h i b o l e asbestos wasobserved in two other samples .

Compari son W i t h EPA Data
The data developed by RJ Lee Group can be compared with the data developed by theEPA (tab l e s d i s t r ibu t ed 2/2/00 at a p u b l i c meeting and upda t ed on 2/23/00). Theoriginal analyses reported by the EPA contained data from a 10 grid opening analysis.The second set of EPA expanded on the original analyses by analyz ing an a d d i t i o n a l 20grid openings. T h e s e data are compared in T a b l e 3 where the reported concentrationslonger than 5 urn are shown for the ac t ino l i t e and chrysoti le minerals. N o t e that nos ampl e co l l e c t ion sheets were avai lab l e to accurately match the s a m p l e s between thetwo groups. I n s t e a d , sequential s ampl e numbers were paired together with ana d d i t i o n a l ver i f i ca t ion s t ep f o l l o w i n g the issue of the July 20,2000 database prepared byISSI, Inc. and added to the A d m i n i s t r a t i v e Record by EPA.
As shown in T a b l e 3, both laboratories are in agreement that f o u r of the nine sample scontain no asbestos and that two of the nine do contain a m p h i b o l e asbestos (though wemay differ on the actual amount of amphibo l e asbestos). T h e r e is disagreement onthree of the sample s as to the presence and concentration of a m p h i b o l e asbestos.
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T a b l e 1 I n f o r m a t i o n on S a m p l e s Analyzed by RJ Lee G r o u p

Location
Export PlantWarehouseP l a n e rS p e n c e rGarageWoodshed
Screening PlantCovered W o r k s h o pL i v i n g RoomO f f i c eMushroom T u n n e l

F i e l d I D
2813328135281372813928141
28401284032840528407

RJ Lee G r o u p #
107240HT107241 HT107242HT107243HT107244HT
107245HT107246HT107247HT107248HT

V o l u m e , I
43204320414043204320
432039603960
4140

T a b l e 2 Summary of PCM F i b e r Data and TEM A m p h i b o l e Data

Location
Concentrations, f / m L

F i e l d I D R J L e e G r o u p P C M 8 N I O S H 7402b P C M E I S O 1 0 3 1 2 C

ExportWarehousePlanerSpencerGarageWoodshed

281332813528137
2813928141

107240m107241 HT107242HT107243HT107244HT

0.00060.00110.00040.00090.0003

< 0.0002< 0.0002< 0.0003< 0.0002< 0.0002

< 0.0002< 0.0002< 0.0003< 0.0002< 0.0002

< 0.0002< 0.0002< 0.0003< 0.0002< 0.0002
ScreeningCovered Work shopL i v i n g RoomO f f i c eMushroom T u n n e l

28401284032840528407

107245HT107246HT107247HT107248m

0.00060.01480.00760.0030

< 0.00020.0003< 0.00030.0008

< 0.00020.0003< 0.00030.0004

< 0.00020.0008< 0.00030.0005
a A p p e n d i x A contains the analytical data for the PCM analyses.b A p p e n d i x B contains the analyt i cal data for the NIOSH 7402 analysesc A p p e n d i x C contains the analyt i cal data for the ISO 10312 analyses.
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T a b l e 3. Compari son of US EPA and RJ Lee G r o u p Data

Concentrat ion, f / m l
F i e l d I D
28133
28132

28135
28134

28137
28136

28139
28138

28141
28140

28401
28400

28403
28402

28405
28404

28407
28406

Analyt i ca lLaboratory A n a l y s i s S e n s i t i v i t y , f / c c
R J L GR J L G

EPA
EPA

R J L GR J L G
EPA
EPA

R J L GR J L G
EPA
EPA

R J L GR J L G
EPA
EPA

R J L GR J L G
EPA
EPA

R J L GR J L G
EPA
EPA

R J L GR J L G
EPA
EPA

R J L GR J L G
EPA
EPA

R J L GR J L G
EPA
EPA

ISO 10312
7402

ISO 1031 2 -Original
ISO 1031 2 -Recount

ISO 103127402
ISO 1031 2 -OriginalISO 1031 2 -Recount

ISO 103127402ISO 10312 - OriginalISO 10312 - Recount
ISO 103127402ISO 10312 - OriginalISO 10312 - Recount
ISO 103127402

ISO 10312 - OriginalISO 1031 2 -Recount
ISO 103127402

ISO 1031 2 -Original
ISO 1031 2 -Recount

ISO 103127402
ISO 1031 2 -OriginalISO 1031 2 -Recount

ISO 103127402ISO 10312 - OriginalISO 10312 - Recount
ISO 103127402

ISO 1031 2 -OriginalISO 10312 - Recount

0.000250.00025
0.00085
0.00042
0.000250.00025
0.00085
0.00042
0.000260.00026
0.00089
0.00044
0.000250.00025
0.00085
0.00042
0.000250.00025
0.00085
0.00042
0.000250.00025
0.00093
0.00046
0.000270.00027
0.00093
0.00046
0.000270.00027
0.00093
0.00046
0.000260.00026
0.00093
0.00046

A c t i n o l i t e
00
0
0
00
0

0.00042
00
0
0
00
0
0
00

0.00170
0
00
0
0

0.000810.00027
0.00093
0.00138

00
0.00093

0
0.00052
0.00078
0.00186
0.00092

C h r y s o t i l e
00
0
0
00
0
0
00
0
0
00
0
0
00
0
0
00
0
0

0.00027
0
0

0.00046
00.00014
0
0
00
0
0
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A p p e n d i x A

Phase Contrast Microscopy
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T E S T REPORT
P C M A i r A n a l y s i s R e s u l t sP r o j e c t LSC003405

S a m p l e C l i e n t S a m p l e A n a l y z e d Dens i ty , C o n c e n t r a t i o n , 9 5 % U p p e rNumber Number Area, mm' volume. 1 Fibers F i e l d s ,/,„„/ )/C(. Confidence Level
1 0 7 2 4 0 H T 28133 0.785 4320 5 100 <7.0064 <0.0006 0.0011
107241HT 28135 0.785 4320 9.5 100 12.0958 0.0011 0.0018
1 0 7 2 4 2 H T 28137 0.785 4140 35 100 <7.0064 <0.0007 0.0012
107243HT 28139 0.785 4320 7.5 100 9.5493 0.0009 0.0014
1 0 7 2 4 4 H T 28141 0.785 4320 2.5 100 <7.0064 <0 0006 0.0011
107245HT 28401 0.785 4320 5.5 100 7.0064 0.0006 0.0011
1 0 7 2 4 6 H T 28403 0675 3960 102.5 86 151.7520 00148 00202
107247HT 28405 0.785 3960 61.5 100 78.3040 0.0076 0.0106
1 0 7 2 4 8 H T 28407 0785 4140 25 100 31.8309 0.0030 00043

S a m p l e s Received on: T u e s d a y , March 28. 2000A n a l y t i c a l Resul t s based on volumes provided by RadianP r e p a r e d , counted, and c a l c u l a t e d in accordance with NIOSH 7400, issue 2."<" ind i ca t e s the r e su l t s are below the method a n a l y t i c a l s e n s i t i v i t y .
• A u t h o r i z e d S i g n ?

RJ Lee G r o u p , I n c . 350 H o c h b e r g RoadHeadquarters M o n r o e v i l l e . PA 15146Page 1 of 1

>' i

L i m i t ol A n a l y s i sQuanitiliculion Analyst Dalo

0.0006 BJW 3 / 2 8 / 0 0
0.0006 BJW 3/28/00
00007 BJW 3/28/00
0.0006 BJW 3/28/00
0.0006 BJW 3/28/00
0.0006 BJW 3/28/00
0 0008 BJW 3/28/00
0.0007 BJW 3/28/00
0.0007 BJW 3/28/00

l t u r e £3?a/L/«rtn-rtJ fc kJrtrrrJU*Jh./ Barbara J. WoeJll s ide , Microscopis tW e d n e s d E f y / M a r c h 29, 2000

Phone (724) 325-1776
Fax ( 7 2 4 ) 733- 1799
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T e s t Report
A s b e s t o s C o n c e n t r a t i o n s and F i b e r R a t i o s

N I O S H 7402 A n a l y s i s
P r o j e c t LSC003405

RJ Lee Group
S a m p l e N u m b e r
O I 0 7 2 4 0 H T
0 10724 1 HT
O I 0 7 2 4 2 H T
O I 0 7 2 4 3 H T
OI0724411T
O I 0 7 2 4 5 H T
O I 0 7 2 4 6 H T
O I 0 7 2 4 7 H T
O I 0 7 2 4 8 H T

C l i e n t
S a m p l e N u m b e r
28133
28135
28137
28139
28141
28401
28403
28405
28407

F i l l e r Area
(sq mm)

385
385
385
385
385
385
385
385
385

V o l u m e f
( L i t e r s )

4 3 2 0 . ( X )
4320.00
4140.00
4320.00
4320.00
4320.00
3960.00
3960.00
4140.00

Area
A n a l y / c d
(sq mm)
0.3604
0.3604
0.3604
0.3604
0.3604
0.3604
0.3604
0.3604
0.3604

A s b e s t o s
F i b e r s ( f s )

C h r A m p
( ) . ( )
0.0
0.0
0.0
0.0
0.0
0.0
0.5
0.0

0.0
0.0
0.0
0.0
0.0
0.0
1.0
0.0
3.0

A n a l y t i c a l
S e n s i t i v i t y

( l / c c )
0.0002
0.0002
0.0003
0.0002
0.0002
0.0002
0.0003
0.0003
0.0003

A s b e s t o s
Concentration T o t a l Fibers

( I A x ) ( F s )
<0.0002*
<0.0002*
<0.0003*
<().0()02*
<0.0002*
<0.0002*
00003
( M K M ) I
0.0008

2.0
0.0
2.0
1.0
4.0
7.5

42.5
29.5
23.0

F i b e r Rat io
( I s / F s ) A n a l y s i s Date

0
0.00

0
0
0
0

0.02
0.02
0.13

3 / 2 8 / 0
3 / 2 8 / 0
3 / 2 9 / 0
3 / 2 9 / 0
3/29/0
3 / 2 9 / 0
3 / 2 9 / 0
3 / 2 9 / 0
3 / 2 9 / 0

t V o l u m e s provided by W R Grace for Proj e c l Libby , MT - Parker P r o p e r t y were used to c a l c u l a t e a n a l y t i c a l r e s u l t s and s e n s i t i v i t i e s
t A n a l y t i c a l s e n s i t i v i t y is the c a l c u l a t e d concentrat ion based on one structure in the area analysed.
Chr - C h r y s o l i t e , Amp - A m p h i b o l e i* Resu l t s Less Than A n a l y t i c a l S e n s i t i v i t y . ' • A u t h o r i / c d
S a m p l e s received on: T u e s d a y , March 28, 2000

RJ Lee G r o u p , I n c .Headquarters 350 H o c h b e r g RoadM o n r o e v i l l e , PA 15146
Test Report Page: I of I

C i m b J i l y A . A l l i s o n , M a n a g e r - T H M A n a l y s i s
Date V F r i d a y . March 31. 2000

Phone (724)325-1776F a x ( 7 2 4 ) 7 3 3 - 1 7 9 9



•

i
Client NameProj e c t N u m b e r
RJL S a m p l e #
Client S a m p l e #
M i c r o s c o p e
A c c e l e r a t i n g V o l t
M a g n i f i c a t i o n
A n a l y s t
EDS Disk

L e n g t h
Field Fiber urn

1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0

10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 I 9.50
26 0
27 0
28 0
29 0
30 1 11.00
31 0
32 0
33 0
34 0
35 0
36 0
37 0
38 0
39 0
40 0

RJ LeeGrowp , Inc
Count Sheet

W R GraceL S C 0 0 3 4 0 5 RJL QA Number HQ17809
0107240HT Grid Openings 4028133 T o t a l Asbe s t o s 01200 EX T o t a l Non-Asbes to s 2
120 Kv F i l t e r CE 385 mm 2

1000 X V o l u m e 4320.0 Liters
TWS Grid Opening Area 0.009 mm2

1753 Dilution F a c t o r 1
W i d t h Structure Amphibo l e

um T y p e Morph EDS Photo SAED T y p e Comment
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D

1 .00 N o n a s b e s t o s
N S D
N S D
N S D
N S D

1 .00 Nonasbe s to s
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D

N S D - N o Slruc ture s Detected Page: 1 ot" 1



RJ Lee Group , I n c
Count Sheet

C l i e n t N a m e W R GraceProject Number L S C 0 0 3 4 0 5 RJL QA Number HQ17809
RJL S a m p l e # 0 1 0 7 2 4 1 H T Grid Openings 40
Client S a m p l e # 28135 T o t a l Asbestos 0
M i c r o s c o p e 1200 EX T o t a l N o n - A s b e s t o s 0
A c c e l e r a t i n g V o l t 120 Kv F i l t e r CE 385 mm 2

M a g n i f i c a t i o n 1000 X V o l u m e 4320.0 Liters
A n a l y s t TWS Grid Opening Area 0.009 mm 2

EDS Disk 1753 Dilu t i on F a c t o r 1
L e n g t h W i d t h Structure A m p h i b o l e

F i e l d Fiber um tun T y p e Morph EDS Photo SAED Type__________Comment
1
2
3
4
5
6
7
8
9

10
I t
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
NSD —
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D

NSD - No Struc tur e s Detected Page: I of 1



RJ Lee Group , I n c
Count Sheet

Client N a m ePro j e c t N u m b e r
RJL S a m p l e #
Client S a m p l e #
M i c r o s c o p e
A c c e l e r a t i n g V o l t
M a g n i f i c a t i o n
A n a l y s t
EDS Disk

L e n g t h
Field F i b e r \ im

1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0

10 0
11 0
12 0
13 0
U 0
15 0
16 0
17 0
18 0
19 0
20 0
21 1 9.00
22 0
23 0
24 0
25 0
26 0
27 0
28 0
29 0
30 0
31 0
32 0
33 I 6.00
34 0
35 0
36 0
37 0
38 0
39 0
40 0

W R GraceL S C 0 0 3 4 0 5 RJL QA Number HQ17809
0 1 0 7 2 4 2 H T Grid Openings 4028137 T o t a l Asbestos 0
1200 EX T o t a l N o n - A s b e s t o s 2
120 Kv F i l t e r CE 385 mm 2

1000 X V o l u m e 4140.0 Liters
TWS Grid Opening Area 0.009 mm2

17S3 Dila t i on F a c t o r 1
W i d t h Structure Amphibo l eurn T y p e Morph EDS Photo SAED T y p e Comment

N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D

1 .00 N o n a s b e s t o s
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
NSD -
N S D
N S D

0.70 N o n a s b e s t o s
N S D
N S D
N S D
N S D
N S D
N S D
N S D

N S D - N o Struc ture s Detected Page: 1 of 1



V

I Client NameProj e c t N u m b e r
RJL S a m p l e #
Client S a m p l e f t
M i c r o s c o p e
Acce l e ra t ing V o l t
M a g n i f i c a t i o n
A n a l y s t
EDS Disk

Length
Field Fiber um

1 0
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0

10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0
27 0
28 0
29 0
30 0
31 0
32 0
33 1 6.25
34 0
35 0
36 0
37 0
38 0
39 0
40 0

RJ Lee Group , I n c
Count Sheet

W R GraceL S C 0 0 3 4 0 5 RJL QA N u m b e r HQ17809
0 1 0 7 2 4 3 H T Grid Openings 40
28139 T o t a l Asbes to s 0
1200 EX T o t a l N o n - A s b e s t o s 1
120 Kv F i l t e r CE 385 mm2

1000 X V o l u m e 4320.0 Liters
TWS Grid Opening Area 0.009 mm2

1753 D i l u t i o n F a c t o r 1
W i d t h Structure A m p h i b o l e

um T y p e Morph EDS Photo SAED T y p e Comment
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D

1.90 N o n a s b e s t o s X
N S D
N S D
N S D
N S D
N S D
N S D
N S D

N S D - N o S t r u c t u r e s Detec t ed Page: 1 of 1



-

t Client Name
Proje c t N u m b e r
RJL S a m p l e #
C l i e n t S a m p l e #
M i c r o s c o p e
A c c e l e r a t i n g V o l t
M a g n i f i c a t i o n
A n a l y s t
EDS Disk

Length
Field Fiber urn

I 1 7.50
2 0
3 0
4 0
5 0
6 0
7 0
8 0
9 0

10 0
11 0
12 0
13 0
14 0
15 0
16 0
17 0
18 0
19 0
20 0
21 0
22 1 15.00
23 0
24 0
25 0
26 0
27 0
28 0
29 0
30 0
31 0
32 1 12.50
33 0
34 0
35 0
36 0
37 0
38 1 8.50
39 0
40 0

RJ Lee Group , I n c
Count Sheet

W R GraceL S C 0 0 3 4 0 5 RJL QA Number HQ17809
0 1 0 7 2 4 4 H T Grid Openings 40
28141 T o t a l Asbes to s 01200 EX T o t a l N o n - A s b e s t o s 4
120 Kv F i l t e r CE 385 mm2

1000 X V o l u m e 4320.0 Liters
TWS Grid Opening Area 0.009 mm2

1753 D i l u t i o n F a c t o r 1
W i d t h Structure A m p h i b o l c

um T y p e Morph HDS Photo SAED T y p e Comment
1.20 N o n a s b e s t o s

N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D

1.75 Nonasbe s to s
N S D
N S D
N S D
N S D
N S D
N S D
N S D
NSD —
N S D

1 .20 N o n a s b e s t o s
N S D
N S D
N S D
N S D
N S D

1 .00 N o n a s b e s t o s
N S D
N S D

NSD - No S t r u c t u r e s Detected Page: 1 of 1



RJ Lee Group >lnc
Count Sheet

C l i e n t N a m ePro j e c t N u m b e r
RJL S a m p l e #
C l i e n t S a m p l e #
M i c r o s c o p e
A c c e l e r a t i n g V o l t
M a g n i f i c a t i o n
A n a l y s t
EDS Disk

Length
Field F i b e r urn

1 0
2 0
3 0
4 0
5 0
6 1 8.70
7 0
8 0
9 0

10 I 7.00
11 0
12 0
13 0
14 0
15 0
16 0
17 0
I S 1 5.50
18 1 7.20
19 0
20 0
21 0
22 0
23 0
24 0
25 0
26 0
27 0
28 1 6.50
29 1 14.50
30 0
31 0.5 22.50
32 0
33 0
34 0
35 0
36 0
37 1 8.30
38 0
39 0
40 0

W R Grace
L S C 0 0 3 4 0 5 RJL QA Number HQ17809
0 1 0 7 2 4 5 H T Grid Openings 40
28401 T o t a l Asbes to s 0
1200 EX T o t a l N o n - A s b e s t o s 7.5
120 Kv F i l t e r CE 385 mm2

1000 X V o l u m e 4320.0 Liters
DHG Grid Opening Area 0.009 mm2

1753 Dilu t i on F a c t o r 1
W i d t h Structure Amphibo l e

um T y p e Morph EDS Photo SAED T y p e Comment
N S D
N S D
N S D
N S D
N S D

1 .20 N o n a s b e s t o s
N S D
N S D
N S D

1.25 N o n a s b e s t o s
N S D
N S D
N S D
N S D
N S D
N S D
N S D

0.75 N o n a s b e s t o s
1.20 N o n a s b e s t o s

N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D
N S D

0.30 N o n a s b e s t o s
1.25 N o n a s b e s t o s —

N S D
0.80 Nonasbes to s

N S D
N S D
N S D
N S D
N S D

1 .00 Nonasbe s t o s
N S D
N S D
N S D

N S D - N o Struc ture s Detected Page: 1 of I



RJ Lee Group , I n c
Count Sheet

C l i e n t N a m e W R GraceProje c t N u m b e r L S C 0 0 3 4 0 5 RJL QA Number HQ17809
RJL S a m p l e # 0 1 0 7 2 4 6 H T Grid Openings 40
Client S a m p l e # 28403 Total Asbestos 1
M i c r o s c o p e 1200 EX T o t a l N o n - A s b e s t o s 41.5
A c c e l e r a t i n g V o l t 120 Kv F i l t e r CE 385 mm 2

M a g n i f i c a t i o n 1000 X V o l u m e 3960.0 Liters_
A n a l y s t
EDS
F i e l d

1
2i
3
4
5
6
7
7
7
8
8
9

10
10
10
1 1
12
13
14
15
16
17
18
19
20
21
22
23
23
23
23
23
24
24
25
26
27
28
29
30
31
32
33

Disk
Fiber
0.5

1
0.5

I
0
0
0I11I

0.5
0
1
1
1

0.5
0.5

0
1

0.5
1

0.5

0.

0
1
01

0.5
1
0
0
0

L e n g t h
\un

8.50
9.50
17.00
20.00

8.50
8.00

26.20
7.00

35.00
13.00
15.00
32.00
23.50
13.50
14.50
22.50
7.00

11.00
15.00
12.00
27.50
10.50
10.50
13.00
10.50
16.00
22.50
23.00
10.00
8.50

30.00
30.00
13.00
16.00

DHG/RBG Grid Opening Area 0.009 mm-
1753

W i d t hurn
0.40
1. 00
2.00

1.30
1.60
1.25
0.70
1.00
0.30
1.00
1.25
1.00
0.70
1.25
1.50
1.20
0.90
0.80
1.10
1.30
1.50
1.20
1.60
0.60
0.50
1. 00
0.50
1.00
0.50
0.50
3.50
0.50
O.hO

Dilut i on F a c t o r 1
Structure A m p h i b o l e

T y p e M o r p h EDS Photo SAED T y p e Comment
N o n a s besios
Nonasb e s t o s
Nonasbes tos
N o n a s b e s t o s
N S D
N S D
N S D
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
Nonasb e s t o s 42 38482
N o n a s b e s t o s
N S D
N o n a s b e s t o s
Nonasbe s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
Nonasbe s to s
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
Nonasbe s to s
N o n a s b e s t o s X X
N o n a s b e s t o s
A m p h i b o l e 43 38486 -
Nonasbe s to s
N o n a s b e s t o s
N o n a s b e s t o s M X X
N o n a s b e s t o s
Nonasbes to s
N S D
N o n a s b e s t o s
N S D
Nonasb e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N S D
N S D
N S D

N S D - N o Struc ture s Detec ted Page: 1 of 2



Rj Lee Group , I n c
Count Sheet

Client N a m eProject Number
RJL S a m p l e #
Cli en t S a m p l e #
Micro s c ope
A c c e l e r a t i n g V o l t 120 Kv
M a g n i f i c a t i o n 1000 X
A n a l y s t
EDS Disk

W R GraceLSC0034Q50 1 0 7 2 4 6 H T284031200 EX

Length
F i e l d Fiber }im

DHG/RBG
1753

W i d t h Structureum T y p e

RJL QA Number
Grid Openings
T o t a l Asbes tosT o t a l N o n - A s b e s t o s
F i l t e r
V o l u m e
Grid Opening Area
Dilut ion F a c t o r

Morph EDS Photo SAED
A m p h i b o l e

T y p e

HQ17809
40
1
41.5
CE 385 mm2

3960.0 Liters
0.009 mm2

1
Comment

34
35
35
35
36
36
36
37
38
38
39
39
40

37.50
6.50

35.50
12.50
27.00
18.50
23.50
18.50
17.50
9.00
16.00
17.50
8.00

0.80
0.50
0.30
0.80
1.20
1.00
0.70
1.60
1. 00
0.35
1.50
3.50
2.00

Nonasbes tos
Nonasb e s t o s
Nonasb e s t o s
Nonasbestos
N o n a s b e s t o s
N o n a s b e s t o s
Nonasbe s t o s
N o n a s b e s t o s
N o n a s b e s t o s
Nonasb e s t o s
Nonasbe s to s
N o n a s b e s t o s
N o n a s b e s t o s

44 38488
45 38489

X

Page: 2 of 2



Rj Lee Group , I n c
Count Sheet

C l i e n t N a m e W R GraceProj e c t N u m b e r L S C 0 0 3 4 0 5 RJL QA Number HQ17809
RJL S a m p l e # 0107247HT Grid Openings 40
Client S a m p l e # 28405 T o t a l Asbe s to s 0.5
M i c r o s c o p e 1200 EX T o t a l N o n - A s b e s t o s 29
A c c e l e r a t i n g V o l t 120 Kv F i l t e r CE 385 mm 2

M a g n i f i c a t i o n 1000 X V o l u m e 3960.0 Liters
A n a l y s t RBG Grid Opening Area 0.009 mm2

EDS Disk 1753 Dilu t i on F a c t o r 1
Length W i d t h Structure Amphibo l e

Field F i b e r um um T y p e M o r p h EDS Photo SAED T y p e Comment
1
2->
3
3
4
5
5
5
6
7
8
9

10t o
1 1
12
13
14
15
16
17
18
19
20
21
22
22
23
24
24
24
25
26
26
27
27
28
29
30
31
32
33
33

0
1
1
1

0.5
0

0.5
1
1
0
1
0
1

0.5
1
1
1
0
1
0

0.5
0

I
0.5

0
0
1
1
0

0.5

0.5

0
1
0
01

0.5
0.5

8.50
7.50

17.50
20.00
15.00
11.00
12.50
10.00
5.50
8.50
9.00

22.50
12.50
10.00
20.00
13.00
35.00

7.50
22.50
9.80
8.50

17.50
11.00
25.00
8.00

11.50
17.50
9.00

7.00
22.50
17.50

0
1
4
0

80
00
00
50

0.75
1
2
0
1
0.1.
0.
0.
I .
0.
0.
2.

1.
2.
0.
0
2.
0.
0.
01.
2
2

0.
0.
0.

50
50
50
00
40
00
80
35
00
50
65
50

25
00
40
40
00
80
75
65
00
00
00

70
30
50

N S D
N o n a s b e s t o s
Nonasbes tos
N o n a s b e s t o s
Nonasbe s t o s
N S D
Nonasb e s t o s
N o n a s b e s t o s
Nonasbe s t o s
N S D
N o n a s b e s t o s
N S D
N o n a s b e s t o s X
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s 46 38491
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N S D
N o n a s b e s t o s M X X
N o n a s b e s t o s
N S D
N S D
N o n a s b e s t o s
N o n a s b e s t o s
N S D
N o n a s b e s t o s X X
N o n a s b e s t o s X X
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s X
N S D
N o n a s b e s t o s X
N S D
N S D
N o n a s b e s t o s
C h r y s o t i l e 38492
N o n a s b e s t o s

NSD - No Structures Detected Page: I of 2



RJ Lee Group , Inc
Count Sheet

Cli en t N a m e W R GraceProject Number LSC003405 RJL QA Number HQ17809
RJL S a m p l e # 0107247HT Grid Openings 40
Client S a m p l e # 28405 Tota l Asbestos 0.5
M i c r o s c o p e 1200 EX T o t a l N o n - A s b e s t o s 29
A c c e l e r a t i n g V o l t 120 Kv F i l t e r CE 385 mm 2

M a g n i f i c a t i o n 1000 X V o l u m e 3960.0 Liters^
A n a l y s t RBG Grid Opening Area 0.009 mm2

EDS Disk 1753 Dilution Factor 1
Length W i d t h Stnicture A m p h i b o l e

F i e l d Fiber \im \m T y p e M o t p h EDS Photo SAED___Type__________Comment
34 0 NSD
35 0.5 10.00 1.20 Nonasbe s t o s
35 I 7.50 1.30 Nonasbes to s
36 1 17.50 0.60 N o n a s b e s t o s
37 0 NSD
38 0.5 10.00 1.50 N o n a s b e s t o s
39 0 NSD
40 0 NSD

NSD - No Struc tur e s Detected Page: 2 of 2



RJ Lee Group , I n c
Count Sheet

C l i e n t N a m e W R GraceProjec t Number L S C 0 0 3 4 0 5 RJL QA Number HQ17809
RJL S a m p l e # 0 1 0 7 2 4 8 H T Grid Openings 40
C l i e n t S a m p l e # 28407 T o t a l Asbes to s 3
M i c r o s c o p e 1200 EX T o t a l N o n - A s b e s t o s 20
A c c e l e r a t i n g V o l t 120 Kv F i l t e r CE 385 mm 2

M a g n i f i c a t i o n 1000 X V o l u m e 4140.0 Liters
A n a l y s t
EDS
F i e l d

1i
3
4
5
6
7
7
7
8
9

10
1 1
12
13
14
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
29
29
30
31
32
33
34
35
36
37
38
39

Disk
F i b e r

0
0

0.5
0
1
0
1

0.5
1
0
0
01
0
01I
0
0
0I
0I111
0
0

01
0

0.5I
01
0

0.5
1

L e n g t h
um

29.00
53.00
7.00
9.50
6.25

19.00

6.00
8.00

14.00
8.50

10.00
5.10
7.50

9.50
20.00
5.25
6.25
8.00
6.50
9.50
7.00

10.50
6.00

41.00
12.00

T W S
1753

W i d t hum

3.50
5.00
0.50
0.80
1.50

1.80

0.40
0.50

2.50
0.80
2.00
1.20
2.00

0.50
2.50
0.60
0.30
1.00
0.40
1.00
0.60
1.00
0.50
2.00
0.50

Grid Opening Area 0.009 mm2

Dilution Factor 1
Structure A m p h i b o l e

T y p e Morph EDS Photo SAED T y p e Comment
N S D
N S D
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N S D
A m p h i b o l e 47 38493
Nonasbe s to s
N o n a s b e s t o s
N S D
N S D
N S D
N o n a s b e s t o s X
N S D
N S D
N o n a s b e s t o s
Nonasbe s t o s
N S D
N S D
N S D
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N o n a s b e s t o s
N S D
N S D
A m p h i b o l e X X
N o n a s b e s t o s «_
N o n a s b e s t o s
A m p h i b o l e X X
Nonasbe s t o s
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N S D
N o n a s b e s t o s
N o n a s b e s t o s

N S D - N o Struc tur e s Detected Page: 1 of 2



RJ Lee Group , I n c
Count Sheet

C l i e n t N a m ePro j e c t N u m b e r
RJL S a m p l e #
Cli en t S a m p l e #
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0.0
0.0
7.0
1.0
3.0

F i b e r Ratio
( f s / F s ) A n a l y s i s Date

0.00
0.00
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